Method and Apparatus for Transferring an Article to be Processed 

and Processing Apparatus 

BACKGROUND OF THE INVENTION 

This invention relates to a transferring method and 
apparatus for loading and unloading an article to be processed 
such as a semiconductor wafer to and from a processing position 
inside a processing chamber defined in a processing vessel, and 
a high-pressure processing apparatus provided with the 
transferring apparatus . 

In the case of loading and unloading a plate-shaped 
article to be processed such as a semiconductor wafer into and 
from a processing apparatus for applying a high-pressure 
processing or the like, a means for quickly, securely and stably 
carrying the article while protecting it is necessary. 
Apparatuses, for example, disclosed in Japanese Registered 
Utility Model No. 2503732, Japanese Unexamined Patent 
Publication No. Hll-186360 and Japanese Patent No. 3107310 are 
known as such an apparatus . 

In the apparatus disclosed in Japanese Registered Utility 
Model No. 2503732, a semiconductor substrate or an article to be 
processed is carried to various processing units or processing 
apparatuses by a second carrying mechanism after being unloaded 
from a cassette by a first substrate carrying mechanism and 
transferred from the first substrate carrying mechanism to the 
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second carrying mechanism or, conversely, processed articles are 
returned to the cassette from the various processing apparatuses 
by the first and second substrate carrying mechanisms. 

In this apparatus , the second substrate carrying 
mechanism which transfers the article to and from various 
processing apparatuses has such a construction as to support the 
article from below. Similar to this, in the apparatuses 
disclosed in Japanese Unexamined Patent Publication No. Hll- 
186360 and Japanese Patent No. 3107310, parts thereof that serve 
to transfer the article to and from the processing apparatuses 
have such a construction as to support the article from below. 

With such apparatuses in which the articles are directly 
transferred to the processing apparatuses and a portion of the 
carrying mechanism supports the article from below, the 
processing apparatuses need to be formed with a clearance 
through which the article supporting portion enters and exits 
from the processing apparatuses in order to avoid the 
interference of the processing apparatuses and the carrier 
device . 

Particularly in the case that this carrying mechanism 
moves over a relatively long distance, the article supporting 
portion of the carrying mechanism is obliged to be solid and 
large since the articles need to be supported with a sufficient 
strength during carriage. Accordingly, the clearances for 
allowing the entrance and exit of the article supporting portion 
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into and from the processing apparatuses tend to be enlarged as 
much. 

Such an enlargement of the clearance leads to the 
enlargement of the processing chamber as a whole defined in the 
processing apparatus. Various other problems arise in the case 
that the processing apparatus applies a high-pressure 
processing. For example, the enlargement of the clearance leads 
to a longer time required to compress a processing gas and an 
increase in the amount of the processing gas used, resulting in 
a reduction in throughput. 

Japanese Patent No. 3174691 shows a carrying mechanism 
which transfers a substrate between a substrate carrier device 
and a substrate processing apparatus. However, this carrying 
mechanism is always placed inside a processing chamber. 
Consequently, the processing chamber is required to have an 
increased space to accommodate the carrying mechanism. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a method 
and an apparatus for transferring articles to be processed and a 
processing apparatus using such a transferring apparatus, which 
can solve the above problems . 

According to an aspect of the present invention, an 
article to be processed is carried by a carrier device, and 
transferred to a holder which is provided in a processing 
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chamber defined by a processing vessel and holds the article at 
a specified processing position. The article carried by the 
carrier device is received at an intermediate position near the 
holder by a temporarily holding member separate from the carrier 
device, and temporarily held. After the carrier device is 
retracted from the intermediate position, the temporarily 
holding member and the holder are relatively moved such that the 
article temporarily held by the temporarily holding member is 
transferred to the processing position. The temporarily holding 
member is retracted to a position in an outside of the 
processing vessel after the article is transferred to the 
processing position. 

These and other objects, features, aspects, and 
advantages of the present invention will become more apparent 
from the following detailed description of the preferred 
embodiments /examples with reference to the accompanying 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a high-pressure 
processing apparatus according to an embodiment of the 
invention; 

FIG. 2 is a side view partly in section showing an 
installation example of the high-pressure processing apparatus 
of FIG. 1; 



4 



FIG. 3 is a side view partly in section showing an 
operative state of the high-pressure processing apparatus of 
FIG, 1, and substantially corresponding to a section taken along 
the line III -III in FIG. 2 when viewed in a direction of arrows; 

FIG. 4 is a side view partly in section showing an 
operative state following the one shown in FIG. 3; 

FIG. 5 is a view of a section take along the line V-V in 
FIG. 3 shown in solid lines when viewed in a direction of arrows 
with a section taken along the line V'-V in FIG. 4 when viewed 
in a direction of arrows superimposed thereon; 

FIG. 6 is a side view partly in section showing an 
operative state following the one shown in FIG. 4; 

FIG. 7 is a side view partly in section showing an 
operative state following the one shown in FIG. 6; 

FIG. 8 is a side view showing a transferring apparatus 
according to another embodiment different from the one shown in 
FIGS. 1 to 7; 

FIG. 9 is a side view showing a transferring apparatus 
according to still another embodiment different from those shown 
in FIGS. 1 to 8; and 

FIG. 10 is a side view showing a transferring apparatus 
according to further another embodiment different from those 
shown in FIGS. 1 to 9 . 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OF THE 
INVENTION 

Referring to FIG, 1 showing a high-pressure processing 
apparatus embodying the invention, this high-pressure processing 
apparatus 1 is provided with a pressure container as a 
processing vessel, which is comprised of a lower vessel member 2 
corresponding to a first vessel member and an upper vessel 
member 3 corresponding to a second vessel member. The upper 
vessel member 3 is so shaped as to cover the lower vessel member 
2 from above , and a sealed pressure chamber or processing 
chamber 18 is defined inside the two vessel members 2, 3 by 
vertically uniting the two vessel members 2, 3 as shown in FIG. 
7. 

In this embodiment, a holder 4 is integrally assembled on 
the lower vessel member 2. This holder 4 is so disposed as to 
face the processing chamber 18 and is exposed to the outside 
when the two vessel members 2, 3 are moved away from each other 
while serving as a holding portion for supporting a plate-shaped 
article W to be processed such as a semiconductor wafer at a 
processing position inside the processing chamber 18 when the 
two vessel members 2, 3 are united to define the processing 
chamber 18. In other words, the holder 4 is so disposed as to 
face the upper vessel member 3. 

Specifically, the holder 4 includes a plurality of 
protuberances 4b projecting upward from an upper surface 4a of a 
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table-shaped main body, and the article W is placed on these 
supporting protuberances 4b (i.e., the bottom surface of the 
article W is brought into contact with the supporting 
protuberances 4b) , whereby the article W is held at the 
processing position and other parts of the bottom surface of the 
article W and the upper surface 4 a of the main body of the 
holder 4 are vertically spaced apart to define a clearance 17. 

The lower vessel member 2 is lowered from a united 
position as a reference position where it is united with the 
upper vessel member 3, thereby being retracted, while being 
raised to return to the united position. Likewise, the upper 
vessel member 3 is raised from the united position as a 
reference position, thereby being retracted, while being lowered 
to return to the united position. The two vessel members 2, 3 
are opened and closed, i.e., united and separated by the upward 
and downward movements of these vessel members 2, 3, which are 
individually made by corresponding opening/closing means. The 
opening/closing means are preferably incorporated with driving 
sources such as cylinders 21, 22, for example, shown in FIG. 1. 

FIG. 2 shows an exemplary carrier device for carrying the 
article W to the high-pressure processing apparatus 1. In this 
example, a specified number of articles W are taken out from a 
cassette 5 by a carrier device 6, transferred from the carrier 
device 6 to another carrier device 7 , are loaded onto the holder 
4 from the carrier device 7 via a transferring apparatus 12 to 
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be described later. 

Each of the carrier devices 6, 7 includes a forked 
article supporting portion 8 for supporting the article W from 
below as shown in FIG. 1. The carriage of the article W to the 
transferring apparatus 12 may be directly done by the carrier 
device 6 without using the carrier device 7. 

The transferring apparatus 12. is adapted to assist the 
loading and unloading of the article W onto and from the holder 
4 for a short time. 

Specifically, when the article W is set at the processing 
position on the holder 4 from the carrier device 7 (or the 
carrier device 6), the transferring apparatus 12 first receives 
the article W from the carrier device 7 or the carrier device 6 
at an intermediate position near the processing position, i.e., 
right above the processing position in the shown example, and 
then transfers it to the processing position on the holder 4. 
Conversely, when the article W is unloaded from the holder 4, 
the transferring apparatus 12 first receives the article W from 
the processing position on the holder 4 and then transfers it to 
the article supporting portion 8 of the carrier device 7 (or the 
carrier device 6) at the intermediate position. 

In this embodiment, the transferring apparatus 12 is so 
mounted on the upper vessel member 3 so as to move together with 
the upper vessel member 3. 

As shown in FIGS. 3 to 7 , this transferring apparatus 12 
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includes a plurality of temporarily holding members 13 , e.g., 
two in the shown example. 

Each temporarily holding member 13 has a rot at able shaft 
14 having a vertically extending longitudinal axis, and a 
receiving member (temporarily-holding-member main body) 15 fixed 
to the bottom end of the rotatable shaft 14. 

The rotatable shafts 14 are driven to rotate about their 
longitudinal axes within a specified angle range (about 90° in 
an example shown in FIG. 5) by driving mechanisms 24 provided in 
the upper vessel member 3 or above the upper vessel member 3 as 
shown in FIG. 1. A driving mechanism incorporated with a 
stepping motor or other motor or a cylinder as a driving source 
can be used as the driving mechanism 24. 

The receiving members 15 radially project from the bottom 
ends of the rotatable shafts 14, and are switched between 
temporarily holding positions where the receiving members 15 
project inward to hold the article W at the intermediate 
position as shown in FIG. 4 and retracted positions where the 
receiving members 15 are retracted outward from the temporarily 
holding position and project outward as shown in FIG. 3. In 
other words, the driving mechanisms 24 construct a position 
switcher, and the receiving members 15 are pivoted in a 
horizontal plane between the temporarily holding positions for 
holding the article W and the retracted positions retracted from 
the holding positions every time the rotatable shafts 14 are 
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driven to rotate by the driving mechanisms 24. 

The upper surface of each receiving member 15 at its 
projecting end is recessed to form a stepped portion 15a thinner 
than the other portion. This stepped portion 15a serves as an 
article supporting portion for supporting a part of the outer 
periphery of the article W from below. 

A side wall portion of the stepped portion 15a facing the 
side surface of the article W is so formed as to conform to the 
outer shape of the article W. Since the article W takes a disk 
shape in this embodiment, the side wall portion of the stepped 
portion 15a takes an arcuate shape extending along the outer 
periphery of the article W when viewed from above. Thus, a 
large horizontal displacement of the article W can be corrected 
by the stepped portions 15a. However, the stepped portions 15a 
are so shaped as to ensure slight clearances between the side 
surface of the article W and the facing side surfaces of the 
stepped portions 15a of the receiving members 15 lest the 
article W should be horizontally displaced by the contact of the 
stepped portions 15a with the side surface of the article W. 

It should be noted that the article may be held by the 
receiving members 15 such that the receiving members 15 are 
brought into contact with the side surface of the article W to 
press this side surface from opposite sides. 

Specifically, while allowing the receiving members 15 to 
horizontally pivot similar to the above, a sufficient clearance 
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is defined between the side surface of the article W and the 
facing side surface of the stepped portion 15a of each receiving 
member 15 lest the receiving members 15 should come into contact 
with the side surface of the article W to cause a horizontal 
displacement of the article W at the time of horizontally 
pivoting the receiving members 15 , and the receiving members 15 
are moved straight toward the article W or specific parts of the 
receiving members 15 extend straight toward the article W with 
the surfaces of the receiving members 15 and the article W to be 
brought into contact opposed to each other after the horizontal 
pivotal movements of the receiving members 15. Then, the 
article W can be held by the receiving members 15. According to 
this holding mode, a horizontal displacement of the article W 
can be corrected by the receiving members 15 to securely 
position the article W with respect to horizontal direction. 

In the case of the apparatus provided with the two 
temporarily holding members 13 as in this embodiment, the 
article W is held at symmetrical positions on the outer 
periphery thereof. It is also possible to provide three or more 
temporarily holding members 13. In such a case, the respective 
temporarily holding members 13 are more preferably provided at 
even intervals along the outer periphery of the article W (at 
intervals of 120 ° in the case of three temporarily holding 
members 13, at intervals of 90° in the case of four temporarily 
holding members 13). 
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The position where the article W is held by the 
transferring apparatus 12 including such temporarily holding 
members 13, i.e., the intermediate position is set right above 
the holder 4. Thus, if the lower vessel member 2 is raised 
toward the united position with the upper vessel member 3, the 
upper vessel member 3 is lowered toward the united position with 
the lower vessel member 2 together with the transferring 
apparatus 12, or both of these movements of the lower and upper 
vessel members 2, 3 are made when the transferring apparatus 12 
is holding the article W at the intermediate position, the 
article W comes to be placed at the processing position on the 
holder 4. Conversely, the transferring apparatus 12 raises the 
article W from the holder 4 to the intermediate position by 
movement (s) reverse from the above one(s) with the article W 
held on the holder 4 . 

Next, the loading and unloading of the article W 
performed upon applying a high-pressure processing to the 
article W in this high-pressure processing apparatus 1 are 
described . 

When the two vessel members 2, 3 are separated from each 
other by at least one of the downward movement of the lower 
vessel member 2 and the upward movement of the upper vessel 
member 3 and the receiving members 15 are located at the 
retracted positions where they project outward as shown in FIG. 
3, the article W is carried to the position (hereinafter, 
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referred to as "intermediate position") right above the holder 4 
on the lower vessel member 2 by the carrier device 7 (or the 
carrier device 6) with the article W placed on the article 
supporting portion 8. 

Subsequently, the rotatable shafts 14 of the transferring 
apparatus 12 are rotated to move the respective temporarily 
holding members 13 from the retracted positions to the holding 
positions, i.e., the positions where the receiving members 15 
project inward, whereby the article W is received at the 
intermediate position. Upon completing the receiving of the 
article W, the carrier device 7 (or the carrier device 6) is 
retracted from the intermediate position. 

Subsequently, the lower vessel member 2 is raised toward 
the united position with the upper vessel member 3, whereby the 
article W held at the intermediate position by the temporarily 
holding members 13 of the transferring apparatus 12 comes to be 
placed on a plurality of supporting protuberances 4b of the 
holder 4 to be held at the processing position as shown in FIG. 
6. Alternatively, it may be appreciated to lower the upper 
vessel member 3. In other words, the transferring apparatus 12 
is moved upward and downward relative to the holder 4 between 
the intermediate position for receiving the article W from the 
carrier device 7 (or the carrier device 6) and the position 
where the article W is held on the holder 4, i.e., the 
processing position. 
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At this time, the clearance 17 having a vertical 
dimension equal to a projecting distance of the supporting 
protuberances 4b is defined between the bottom surface of the 
article W and the upper surface 4a of the main body of the 
holder 4. Thus, if the vertical dimension of this clearance 17 
is larger than the thickness of the stepped portions 15a of the 
receiving members 15, the interference of the receiving members 
15 and the holder 4 can be avoided upon setting the article W on 
the holder 4 . 

After the article W is held by the holder 4 provided on 
the lower vessel member 2 in this way, the rotatable shafts 14 
of the transferring apparatus 12 are rotated to move the 
respective temporarily holding members 13 from the article W to 
the retracted positions where the receiving members 15 project 
outward. Further, the upper vessel member 3 is lowered toward 
the united position with the lower vessel member 2 and united 
with the lower vessel member 2 to build a pressure container as 
shown in FIG. 7, whereby the pressure chamber 18 is defined 
inside the two vessel members 2, 3. The article W is stably 
held at the processing position by the holder 4 and the 
temporarily holding members 13 are located outside the pressure 
chamber 18. 

In the respective conventional systems described above, 
an article to be processed is directly transferred from the 
carrier device to the processing apparatus and needs to be 
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carried over a long distance by the carrier device. Thus, the 
article supporting portion of the carrier device is obliged to 
be solid and large in view of strength and the clearance through 
which the article supporting portion enters and exits from the 
processing apparatus needs to be larger. However, the 

temporarily holding members 13 do not carry the article W over a 
long distance and merely serve to temporarily hold the article W 
near the holder 4. Therefore, the temporarily holding members 
13 can be thinner and smaller. 

Accordingly, even if the temporarily holding members 13 
support the article W from below, for example, as shown in FIG. 
13 or even if the article supporting portion 8 of the carrier 
device 7 or the carrier device 6 is large, the thickness of the 
stepped portions 15a of the receiving members 15, which serve as 
the article supporting portions of the temporarily holding 
members 13, can be suppressed to take a small value. Thus, it 
is sufficient to define a small clearance (clearance 17 between 
the bottom surface of the article W and the upper surface 4a of 
the main body of the holder 4 in the shown example) below the 
article W in order to avoid the interference of the stepped 
portions 15a and the holder 4 

A necessary space in the processing chamber 18 can be 
reduced by as much as a reduction in the vertical dimension of 
the clearance 17, whereby a reduction in throughput resulting 
from a longer time required to compress the processing gas in 
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the processing chamber 18 and an increased amount of the 
processing gas used can be effectively suppressed. 

Particularly in the shown example, the stepped portions 
15a formed by locally thinning the end portions of the receiving 
members 15 serve as the article supporting portions. Thus, it 
is possible to suppress the thickness of the article supporting 
portions to a smaller value while maintaining a relatively 
higher strength of the entire receiving members 15. 

Further, during the time when the article W is being 
processed, the temporarily holding member 13 is retracted to the 
outside of the processing chamber 18. For this reason, the 
temporarily holding member 13 is not required to have a pressure 
resistable structure. Also, in the conventional apparatus where 
a temporarily holding member is in a processing chamber when the 
high-pressure processing is carried out, there is the likelihood 
that the flow of the high-pressure fluid is disturbed due to the 
presence of the temporarily holding member. In this embodiment, 
however, since the temporarily holding member 13 is retracted to 
the outside of the processing chamber 18, there is not the 
likelihood of disturbance. 

After the completion of the specified high-pressure 
processing by the high-pressure processing apparatus 1, a series 
of operations, i.e., the uniting and separation of the upper and 
lower vessel members 2, 3, the temporary holding of the article 
W (processed article at this stage) by the transferring 
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apparatus 12, the transfer of the article W from the 
transferring apparatus 12 to the carrier device 7 or the carrier 
device 6, and the unloading of the article W by the carrier 
device 7 or the carrier device 6 are performed in an order 
reverse from the aforementioned order. 

Embodiments of the present invention are not limited to 
the one described above and various changes can be suitably- 
made. 

First, the temporarily holding members 13 of the 
transferring apparatus 12 may be switched between the 
temporarily holding positions and the retracted positions by 
linear movements. For example, in the case that the temporarily 
holding members 13 are constructed such that the receiving 
members 15 thereof support the article W from below, the 
positions of the receiving members 15 can be switched by 
straight horizontal movements of the receiving members 15 along 
radial directions of the article W as shown in FIG. 8, by 
straight movements of the receiving members 15 in obliquely 
upward directions from the retracted positions to the 
temporarily holding positions as shown in FIG. 9, and by 
straight movements of the receiving members 15 in oblique 
directions on the same plane as shown in FIG. 10. 

In this case, a "position switcher" is constructed by a 
cylinder or an other sliding mechanism for moving the receiving 
members 15 straight. 
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Although the transferring apparatus 12 is incorporated 
into the upper vessel member 3 in the high-pressure processing 
apparatus 1 shown in, e.g., FIG. 1, it may be so incorporated 
into the lower vessel member 2 as to be movable relative to the 
holder 4 or may be built independently of, but near the two 
vessel members 2 , 3 . 

The transferring apparatus 12 is also applicable to 
various processing apparatuses other than the high-pressure 
processing apparatus 1 and the material and shape of the article 
W are not restricted in the present invention. 

Although the upward and downward movements of the lower 
vessel member 2 and those of the upper vessel member 3 are 
independently controllable by the unillustrated opening/closing 
means in the foregoing embodiment, only one of the lower and 
upper vessel members 2, 3 is actually movable while the other 
thereof is fixed according to the present invention. In 
such a case as well, the lower and upper vessel members 2, 3 are 
movable relative to each other. 

Further, in the foregoing embodiment, the holder 4 is 
integrally assembled with the lower vessel member 2 and is 
movable between the intermediate position where the article W is 
held by the transferring apparatus 12 and the position where the 
article W is held by the holder 4 as the lower vessel member 2 
is moved upward and downward by the unillustrated 
opening/closing means: hence, the opening/closing means serves 
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also as a carrier for moving the transferring apparatus 12 
relative to the holder 4. Thus, there is an advantage of a 
simplified apparatus construction. However, this carrier may be 
provided separately from the opening/closing means. 

Specifically, it is sufficient for the carrier to change 
a distance between the part (supporting protuberances 4b in the 
shown example) of the holder 4 to be held in contact with the 
article W and the lower vessel member 2 upon holding the article 
W at the processing position. For example, the above carrier, 
i.e., the means for carrying the article W between the 
intermediate position and the processing position by vertically 
moving the receiving members 15 of the transferring apparatus 12 
relative to the holder 4 can be built even by a driving 
mechanism such as a cylinder for changing the distance between 
the holder 4 and the lower vessel member 2 or by forming the 
rotatable shafts 14 of the transferring apparatus 12 extendible 
and incorporating an extending mechanism for extending the 
rotatable shaft into each rotatable shaft. 

As described above, an inventive method for transferring 
an article to be processed, which is carried by a carrier 
device, to a holder provided in a processing chamber defined by 
a processing vessel and adapted to hold the article at a 
specified processing position, comprises the steps of: receiving 
the article carried by the carrier device at an intermediate 
position near the holder by a temporarily holding member 
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separate from the carrier device, and temporarily holding the 
article; retracting the carrier device from the intermediate 
position while leaving the article held by the holder; 
relatively moving the temporarily holding member and the holder 
such that the article temporarily held by the temporarily 
holding member is transferred to the processing position; and 
retracting the temporarily holding member to a position in an 
outside of the processing vessel after the article is 
transferred to the processing position. 

Also, an inventive transferring apparatus for 
transferring an article to be processed, which is carried by a 
carrier device, to a holder provided in a processing chamber 
defined by a processing vessel and adapted to hold the article 
at a specified processing position, comprises: a temporarily 
holding member switchable between a temporarily holding position 
of receiving the article carried by the carrier device at an 
intermediate position near the holder from the carrier device 
and temporarily holding the article and a retracted position of 
resting in an outside of the processing vessel; a position 
switcher for switching the temporarily holding member between 
the temporarily holding position and the retracted position; and 

a carrier for relatively moving the temporarily holding 
member and the holder such that the article temporarily held by 
the temporarily holding member at the intermediate position is 
transferred to the processing position. 
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Further, an inventive processing apparatus comprises the 
processing vessel and the transferring apparatus. 

With the above transferring method, transferring 
apparatus, and processing apparatus, the carrier device used to 
carry the article to the processing position can be retracted 
from the processing vessel after transferring the article to the 
temporarily holding member of the transferring apparatus at the 
intermediate position. Accordingly, the processing vessel does 
not need to have a space or clearance for avoiding the 
interference with the carrier device. Further, when a 

processing is performed in the processing chamber defined by the 
processing vessel, the temporarily holding member is retracted 
at the retracted position in the outside of the processing 
vessel. Accordingly, the space of the processing chamber can be 
remarkably reduced because it is not required to define another 
space for accommodating the temporarily holding member. Also, 
it is possible to form the processing chamber without any 
problem and to process the article. 

Here, the temporarily holding member may be disposed 
independently of the processing vessel. However, a construction 
for supporting the temporarily holding member can be simplified 
if the temporarily holding member is so mounted on the 
processing vessel as to be movable relative to the holder. 

The temporarily holding member may include an article 
holding portion for supporting the article from below at the 
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temporarily holding position. In such a case, the temporarily 
holding member is preferably movable toward the temporarily 
holding position in a horizontal direction or an obliquely 
upward direction. 

It may be preferable that the processing vessel includes 
a first vessel member having the holder and a second vessel 
member having such a shape as to cover the holder of the first 
vessel member, and that the two vessel members can be opened and 
closed between a united position where they are united with each 
other so that the second vessel member covers the holder and 
defines the processing chamber together with the first vessel 
member and separated positions where the two vessel members are 
separated to expose the holder to the outside. In such a case, 
the transferring apparatus preferably transfers the article from 
the intermediate position to the holder with the two vessel 
members located at the separated positions. 

With such an arrangement adopted, if opening and closing 
directions of the two vessel members coincide with directions in 
which the article temporarily held by the holder is carried 
between the intermediate position and the retracted position, 
and the article is carried between the intermediate position and 
the retracted position as the two vessel members are opened and 
closed, means for opening and closing the two vessel members, 
i.e. , means for relatively moving the vessel members to unit and 
separate them, can be also used as the carrier. 
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This application is based on patent application No. 2003- 
96851 filed in Japan, the contents of which are hereby 
incorporated by references. 

As this invention may be embodied in several forms 
without departing from the spirit of essential characteristics 
thereof, the present embodiment is therefore illustrative and 
not restrictive, since the scope of the invention is defined by 
the appended claims rather than by the description preceding 
them, and all changes that fall within metes and bounds of the 
claims, or equivalence of such metes and bounds are therefore 
intended to embraced by the claims . 
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